AV77 hinge mutation stabilizes the helix-turn-helix domain of trp repressor.
The structure and dynamics of the AV77 holorepressor have been studied using nuclear Overhauser enhancement spectroscopy (NOESY). By comparing NOE crosspeaks as well as proton chemical shifts, we find no evidence for any substantial difference between the wild-type and AV77 repressor structures. In addition, however, we have measured the rapid amide proton exchange rates for the DNA binding region of the apo and holo forms of the mutant and wild-type repressors using proton relaxation and saturation transfer techniques. We find that the hydrogen bonded amide protons in the DNA binding regions are stabilized for the most part by at least an order of magnitude for both forms of the mutant repressors. This is compared to a three to five fold stabilization of the holo wild-type molecule over the apo form. As the AV77 mutant is observed to be a superrepressor in vivo, we ascribe the enhanced activity of this mutant to a decrease in the instability of the DNA binding domain. We therefore suggest that the inherent instability of this domain in the wild-type molecule is needed for efficient regulation of the repressor by its corepressor, L-tryptophan, and in addition may allow for recognition of a broad range of operators.